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Backgroud: Anterior discectomy or corpectomy of fractured vertebra could 
decompress the spinal cord straightly of patients with burst fracture of thoracolumbar 
spine with neurological damage. The final goal of this procedure is to restore the disc 
height, remove the fragments, stabilize the vertebral and achieve graft fusion. 
Recently many kinds of anterior fusion devices with different designs and materials 
have been applied clinically. The common defect of these devices is that it requires 
removing most part of the injured vertebral in anterior approach procedure. In order to 
reduce trauma, a new kind of anterior fusion device is needed which could reduce 
injury during vertebral resection and could achieve better interbody fusion effect. The 
fractured segment may be restored and attain the immediate and long-term stability. 
Objective: To design a ∏ shape anterior interbody fusion device for the burst 
fracture of thoracolumbar spine, which could reduce the extent of corpectomy of the 
fractured vertebra body and could hinder bone fragments enter into the vertebral canal. 
We may provide scientific theory basis for clinical practice by the in vitro 
biomechanics test. 
Methods: After distilled data from CT pictures of human thoracolumbar spine 
and analyzed by the Computer-Aid Design (CAD) software, various type of this 
device were made by medical titanium material which has good mechanical 
performance and biology compatible capability. Six adult pig fresh thoracolumbar 
specimens from T14-L3 were collected. Every specimen was measured biomechanical 
capability of the following state: normal spine, specimen fixed with three different 
kinds of interbody fusion devices and specimen fixed with three devices combined 
with an anterior internal fixation system. The range of motion (ROM) characteristics 
and fatigue test of each specimen was measured. Eight adult human cadaver 
specimens were randomly divided into two groups which respectively implanted with 















conducted and data was collected for medical statistical analysis. 
Results: As compared with the normal spine group, the titanium mesh cage 
group and the bone graft group, the ∏ shape device group had good stability in left/ 
right lateral bending, flexion and extension , there was significant difference (P<0. 05). 
In left/ right axial rotation, there was no statistic significance. Each replacement 
device combined with an anterior internal fixation system was measured and 
compared with each other, and no statistic significance was found in three 
dimensional movements. But when compared with the normal spine group and three 
devices group without internal fixation system, there presented a good stability in left/ 
right lateral bending, flexion and extension , there was significant difference (P<0. 05). 
The ∏ shape fusion device group model had a good performance in fatigue test. In 
yield strength test, the ∏ shape fusion device group showed better biomechanical 
performance than titanium mesh cage group (P<0. 05). 
Conclusion: The ∏  shape anterior interbody fusion device had a good 
performance of biomechanics. Combined with an anterior internal fixation system, it 
could stabilize the spinal segments after corpectomy immediately. Given the results 
we gain, it was superior to the titanium mesh cage and bone graft. Fatigue test and 
yield strength test showed that the new designed fusion device could meet the need of 
human daily activities. 


















第一章 前言 ...................................................... 1 
第二章 ∏形板状椎体间融合器的设计 ............................ 3 
2.1 设计思路......................................................3 
2.2 设计特点 ..................................................... 4 
第三章 生物力学测试............................................. 6 
3.1 材料与方法 ................................................... 7 
3.1.1 实验材料及仪器 ............................................7 
3.1.2 标本准备 ..................................................7 
3.1.3 实验模型制作 ..............................................8 
3.2 实验操作 ..................................................... 9 
3.2.1 稳定性实验 ................................................9 
3.2.2 疲劳实验 .................................................10 
3.2.3 屈服强度实验 .............................................10 
第四章 结果分析......................................... 11 
4.1 实验测试结果 ................................................ 11 
4.1.1 稳定性测试结果 ...........................................11 
4.1.2 疲劳测试结果 .............................................13 
4.1.3 屈服强度测试结果 .........................................13 
4.2 实验结果分析 ................................................ 13 
4.2.1 稳定性结果分析 ...........................................13 
4.2.2 疲劳结果分析..............................................17 















第五章 讨论............................................. 20 
5.1 脊柱爆裂性骨折 .............................................. 20 
5.2 爆裂骨折的前路手术治疗 ...................................... 21 
5.3 脊柱稳定性重建 .............................................. 22  
5.4 ∏形融合器的生物力学特点 .................................... 23 
5.5 结论与展望 .................................................. 24 
参考文献................................................ 25 
附 录................................................... 30 














Table of Contents 
VI 
Table of Contents 
Abstract in Chinese………………………………….…………………………Ⅰ 
Abstract in English………………………………….…………………………Ⅱ 
Chapter 1 Introduction……………………………………………… …………1 
Chapter 2 Design of ∏ interbody fusion device…………………………3 
2.1 Design ideas………………………………………………………….……3 
2.2 Design features………………………………………………………….……4 
Chapter 3 Biomechanical testing………………………………… …………6 
3.1 Methods and materials………………………………………………….……7 
3.1.1 Materials and equipment………………………………………….……7 
3.1.2 Specimen preparation…………………………………………….……7 
3.1.3 Model making…………………………………………………….……8 
3.2 Experimental operation……………………………………………….……9 
3.2.1 Stability test…………………………………………………….……9 
3.2.2 Fatigue test…………………………………………………….……10 
3.2.3 Strength test…………………………………………………….……10 
Chapter 4 Results analysis……………………………………………….……11 
4.1 Experimental results………………………………………………….……11 
4.1.1 Stability test results. …. …. …. …. …. …. …. …. …. …. …. …. …. …. 11 
4.1.2 Fatigue test results. ….. …..…. …. …. …. …. …. … . …. …. …. …. …. 13 
4.1.3 Strength test results…. … . … . …. …. …. …. …. …. …. …. …. …. …. 13 
4.2 Results analysis…………………………………………………. …………13 
4.1.1 Stability test results analysis …. …. …. …. …. …. …. …. …. …. …. …. 13 
4.1.2 Fatigue test results analysis.…. …. …. …. …. …. … . …. …. …. …. …. 17 
  4.1.3 Strength test results analysis …. …. …. …. …. …. …. …. …. …. …. 18 













Table of Contents 
VII 
5.1 Burst fracture of the spine vertebral………………………………….……20 
5.2 Anterior approach for burst fracture of the spine vertebral……….……21 
5.3 Rebuilt stability of vertebral body…………………………………….……22 
5.4 The biomechanics characteristics of ∏ shape device……………….……23 





































































































































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
